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Despite numerous public health advancements over the last century, we continue
to under-invest in prevention and public health efforts. As a result, one of the most
challenging aspects of public health is prioritizing the use of limited resources. Building
on the foundation of previous researchers, the goal of this exploratory study was
to provide current estimates for the actual causes of death, media attention, policy
focus, and research funding in the United States. In addition, we sought to calculate
and compare media attention, policy attention, and research funding trends to better
assess the nation’s prioritization of health issues. Using a systematic approach, we
searched available databases, including Media Cloud, Nexis Uni, Congress.gov, and
the Department of Health and Human Services Tracking Accountability in Government
Grants System from January 1, 2010-December 31, 2019 and compared how the
actual causes of death in the United States align with health-related media attention,
policy attention, and federal spending. Overall, our findings suggest that our priorities
are not well-aligned with the actual causes of death. Certain actual causes appear to be
consistently misaligned across media, legislative, and financial sectors (e.g., tobacco).
This work highlights the importance of multiple strategies—media coverage, national
legislation, and government spending—as indicators of public health attention and
priorities. These results may inform discussions about how to best allocate U.S. public
health resources to better align with the actual causes of death.
Keywords: actual causes of death, prioritization, resource allocation, media, policy, funding
INTRODUCTION
Over the last century, public health has contributed to drastic reductions in mortality and
morbidity. In spite of these advancements, we continue to under-invest in prevention and public
health efforts (1). In 2018, the United States spent $3.6 trillion dollars on healthcare, ∼18% of
the country’s gross domestic product (2). However, <3% of total healthcare spending in the
United States is dedicated to public health and prevention each year (3–5). In 2018, this equated
to an average of $10,874 per person in treatment costs, compared to only $286 per person in
prevention efforts (6).
Underinvestment in prevention and limited resources often require decision makers to place
priority on some efforts over others. There are several factors influencing prioritization. One way to
determine priority is the simple quantification of the problem. When quantifying and prioritizing
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public health issues, there are many different scientific measures,
including counting total deaths, preventable deaths, DALYs
(disability-adjusted life years) and QALYs (quality-adjusted life
years) (7, 8). Another factor that may shift priorities for resource
allocation is media attention, which can influence awareness of
certain health issues (9, 10). This, in turn, can shape the public’s
perception of current health issues (11). Policy legislation—
both proposed and enacted—is another measure of the extent
of public health action. Finally, government funding allocated
for prevention and public health is an indicator of the relative
priority of an issue.
Each of these indicators—media coverage, national policies,
and government spending—are intertwined within the policy
process. Howlett and Ramesh outline the policy process in the
following steps: defining the problem; agenda setting; policy
formulation; policy implementation; and policy evaluation (12).
Thoughmany scholars acknowledge the oversimplification of the
policy process within this model (13), it can be helpful in this case
when considering how media, national policies, and government
spending fit within the complex policy process. Media attention
can greatly impact early stages in the policy process, such as
agenda setting (14–17), as well as policy formulation, evaluation,
and termination (18). Policy development and implementation
consequently impact government spending for health-related
issues (19). As a result, media coverage, national legislation, and
government spending may be related—but distinct—indicators
of the nation’s public health priorities.
Using recent infectious diseases as an example, we can
examine how prioritization in media, policy, and research
spending can interact to influence a public health issue.
The novel Coronavirus disease (COVID-19), a community-
spread respiratory illness, was first detected in China but has
since spread to more than 100 countries worldwide, reaching
pandemic status and receiving substantial media attention in
the United States (20–23). By May 1, 2020, after the virus had
exceeded containment measures, more than 70 new pieces of
legislation were brought before Congress, one of which was
passed (24). This piece of legislation provided $8.3 billion in
funding for COVID-19 control and research through federal
agencies. Given the large-scale impact of COVID-19 in the
United States (25), multiple strategies (media, legislation, and
government funding) have been used to target a public health
crisis. Though the vast impacts of this pandemic are ongoing,
COVID-19 provides an example of quickly mobilizing national
resources to impact an emerging infectious disease.
A combination of strategies, such as media, policy, and
funding, can also affect chronic disease prevention and control
efforts [e.g., obesity, tobacco, cancer early detection; (26–28)].
For example, beginning in 1989, California’s tobacco control
initiative funded two primary strategies to decrease smoking
rates—media and policy advocacy (29). The efforts included
mass media campaigns, statewide cigarette taxes, and increased
funding for prevention and treatment programs. The combined
approach resulted in decreased smoking prevalence (29).
In 1993, McGinnis and Foege described the burden associated
with the leading causes of death in the United States and analyzed
the underlying modifiable risk factors (30). They named these
factors the “actual causes of death” and estimated the annual total
number of deaths due to each actual cause. One of the primary
lessons from this study was the need for a greater emphasis on
prevention efforts, as well as a redistribution of public health
resources in the United States (30). Mokdad et al. updated the
data in 2004 and found that the leading actual causes of death for
U.S. residents were tobacco (435,000 deaths/year), diet/physical
activity (400,000 deaths/year), and alcohol consumption (85,000
deaths/year) (31). From these estimates, we see that the top
four actual causes of death are responsible for nearly 40% of all
annual deaths in this country. Given that many of the actual
causes of death are modifiable risk behaviors with underlying
environmental and policy determinants (32), this presents
an excellent opportunity for examining health priorities and
potential interventions. However, there has, to our knowledge,
been no further exploration of coverage of health topics and
policy actions compare with the actual causes of death.
Increased media attention, policy mandates, and government-
funded research contribute to the control and containment
of large-scale public health concerns, but the prioritization of
resources may differ from actual causes of death. For example,
there may be variations in resource allocation based on the
amount of media attention between emerging infectious diseases
and chronic diseases. Since resource allocation decisions are
complex, we need to explore how other contributing factors, such
asmedia attention, legislation, and spending, align with the actual
causes of death.
Building on previous research (30, 31), the goals of this study
were two-fold. First, we used a systematic approach to provide
current estimates for the actual causes of death, media attention,
policy attention, and research funding in the United States. Next,
we described how the actual causes of death in the United States




The search terms included in this review were informed
by the nine categories described by McGinnis and Foege—
tobacco; poor diet and physical inactivity; alcohol consumption;
microbial agents; toxic agents; motor vehicles; firearms; sexual
behavior (e.g., sexually transmitted diseases and HIV); and
illicit drug use (30). However, for the purposes of this paper,
we separated poor diet and physical inactivity to analyze the
risk factors independently, since they are independent risk
factors for multiple chronic diseases (33). Beyond that change,
we used the original categories provided by McGinnis and
Foege for this analysis; updating the original categories was
beyond the scope of this work. Then MeSH terms with similar
meanings were added to ensure a more inclusive search; see
Supplementary Table 1 for a complete list of terms. These search
terms were applied to the following databases: the Institute
for Health Metrics and Evaluation (IHME) (34), Media Cloud
(35), Nexis Uni (36), Congress.gov (24), and the Department
of Health and Human Services (HHS) Tracking Accountability
in Government Grants System (TAGGS) (37). All database
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searches were restricted by geography, language, and time frame;
that is, only results that were published in the United States
(i.e., 50 states and Washington, D.C.), written in English, and
distributed from January 1, 2010–December 31, 2019 were
analyzed. More detail regarding search strategies is provided in
Supplementary Table 2.
Actual Causes of Death
The IHME, a website which provides population-level health
data as part of research being conducted at the University of
Washington, was used to update total deaths due to the actual
causes of death (34). The Global Burden of Disease Compare
feature provided 2017 data regarding deaths attributable to each
actual cause of death in the United States. Individual searches
were completed for each cause of death using the previously
described search terms. The IHME database houses information
for all deaths and classifies them as either direct causes of death
or risk factors, which refers to potentially modifiable factors (34).
The majority of the actual causes of death were classified by
the IHME as risk factors with the exception of microbes, motor
vehicles, and firearms, which were classified as causes of death.
This difference in classification did not affect the search strategy
but may be useful if trying to replicate study findings.
Media
Media Cloud and Nexis Uni were selected as databases for
media analysis. Media Cloud was chosen because it specializes
in tracking online media presence, while Nexis Uni provides
data on a variety of media, including national- and local-level
newspapers. These two databases were chosen to create a more
comprehensive, complementary approach to media analysis. The
Media Cloud database encompasses online news stories, as well
as hyperlinks, Bitly clicks, and social media shares from more
than 60,000 online sources (35). Using the Explorer function
of Media Cloud, we included both U.S. national and state/local
parameters into our search and tracked the total number of
daily occurrences for each cause of death from 2010 to 2019
using the previously described search terms. We calculated the
total number of search results per year and created an overall
average for each cause of death. Nexis Uni results, derived from
more than 15,000 sources (36), were filtered by publication type
to include only newspapers and newswires/press releases. We
recorded the total number of references to each actual cause
of death each year and averaged the totals. Finally, we used a
Spearman rank correlation, a non-parametric measure of the
strength and direction of an association between two variables,
to examine the relationship between the number of deaths per
year and the amount of media attention in both Media Cloud
and Nexis Uni databases. Each result from these databases was
given equal weight during analysis, as the goal was to analyze the
overall quantity of media attention.
Policy
Congress.gov was selected as a source of data because it allowed
us to restrict our search to only legislation [i.e., no congressional
records, treaty documents; (24)]. We then compared the statuses
(i.e., legislation introduced vs. legislation that became law) and
rates of legislation across the actual causes of death. Total
numbers of proposed and passed legislation were calculated for
January 1, 2010–December 31, 2019, and an overall average was
calculated. Finally, we ranked the causes of death by number of
proposed and passed legislation and conducted a Spearman rank
correlation to assess the alignment with the number of deaths per
year. Because our goal was to analyze overall quantity of proposed
and passed legislation, each result from this database was given
equal weight during analysis.
Federal Funding
TAGGS, a website that compiles financial assistance (i.e., grants
and contracts) provided by the HHS Operating Divisions and the
Office of the Secretary Staff Divisions (37), was selected as a way
to gauge government spending on research and development.
It is important to note that the search strategies for this
particular database differed from the others, so the search terms
were modified slightly. For example, truncated terms were not
permitted in TAGGS. As a result, all truncated search terms were
spelled out fully and listed (e.g., “pollute” and “pollution” instead
of “pollut∗”). Next, we were unable to narrow searches using
Boolean operators, so terms that yielded irrelevant results were
removed. For example, “shotgun” and “gun” search terms were
removed from the firearms category because the terms yielded
only funding related to aging (e.g., “whole genome shotgun
sequencing”) and biotechnology (e.g., “electron gun”). Similarly,
“cancer” was removed from the sexual behaviors category because
it yielded results related to all forms of cancer—not just cancer
related to sexual behavior (e.g., lung cancer). These terms would
have skewed the appearance of funding opportunities related to
firearms and sexual behaviors; all other search terms remained
the same. The total amount of available funding per year was
calculated for 2010–2019, and an overall average was calculated.
Once again, we ranked the causes of death by amount of research
funding allotted and conducted a Spearman rank correlation to
assess the alignment with the number of deaths per year.
Finally, we calculated z-scores for each actual cause of death
based on the ratio of number of totals deaths and the recorded
media, policy, and federal funding presence using the following
formula: Z = (x – µ)/σ. We first calculated a ratio between
the total number of deaths (e.g., tobacco = 440,000) and the
average amount of media, policy, or government spending for
that cause of death. This ratio served as our raw score (x).
Next, we subtracted the sample mean (µ) (i.e., the average of
all ratios across all causes of death) from the raw score and
divided by the population standard deviation (σ). These data
provided a way to standardize scores across categories and
directly compare the degree of misalignment between media,
policy, and federal funding.
RESULTS
Actual Causes of Death
First, we looked at the totals for causes of death, media attention,
legislation, and government spending over time; the goal was
to assess patterns and provide descriptive information. Table 1
presents a side-by-side comparison of the estimated totals for the
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TABLE 1 | Estimated number of deaths for each actual cause of death in the
United States 1990, 2000, 2017.
Cause of death No. (%) in 1990a No. (%) in 2000b No. (%) in 2017c
Tobacco 400,000 (19) 435,000 (18) 440,000 (16)
Poor diet
300,000 (14) 400,000 (17)
503,000 (18)
Physical inactivity 73,000 (3)
Alcohol 100,000 (5) 85,000 (4) 81,000 (3)
Microbial agents 90,000 (4) 75,000 (3) 113,000 (4)
Toxic agents 60,000 (3) 55,000 (2) 201,000 (7)
Motor vehicles 25,000 (1) 43,000 (2) 30,000 (1)
Firearms 35,000 (2) 29,000 (1) 40,000 (1)
Sexual behavior 30,000 (1) 20,000 (1) 14,000 (1)
Illicit drug use 20,000 (<1) 17,000 (1) 105,000 (4)
aTotal of 2,148,463 deaths in the United States.
bTotal of 2,403,351 deaths in the United States.
cTotal of 2,813,503 deaths in the United States.
actual causes of death collected by McGinnis and Foege (30) and
Mokdad et al. (31), and the updated totals from IHME in 2017.
As illustrated in Table 1, the total number of deaths from some
causes, such as tobacco, has remained relatively stable from 1990
to 2017, while others, such as deaths from sexual behaviors, have
decreased since 2000. Deaths related to toxic agents and illicit
drugs have increased by more than 300 and 600%, respectively,
since 2000. We then compared media coverage, legislation, and
government spending with rankings of the 2017 actual causes of
death in the United States.
Media
The media search results between Media Cloud and Nexis Uni
were not entirely aligned. Media Cloud, which collected media
attention from a variety of sources at the national and local levels,
suggested that media attention for the actual causes of death
has increased steadily over time (see Supplementary Table 3 for
detailed information). As displayed in Figure 1, when comparing
the rankings between the actual causes of death and our Media
Cloud search, there was a slight negative correlation (rs =−0.02).
In addition, poor diet and motor vehicles received the largest
amount of media attention out of the actual causes of death on
average (1,103,447 and 981,693 occurrences/year, respectively).
However, motor vehicle deaths were relatively low in terms
of mortality totals, accounting for <1% of all deaths in the
United States. Tobacco received the lowest amount of attention
on Media Cloud (168,706 occurrences/year), despite the fact that
it was responsible for nearly 16% of all deaths in the United States
in 2017. Similarly, our search criteria revealed that references to
firearms appear inMedia Cloud an average of 841,236 times/year.
This is more media attention on average than tobacco, toxic
agents, and microbial agents receive combined.
Our findings from the Nexis Uni database suggested that the
cumulative media presence for the actual causes of death was
relatively stable or has even decreased from 2010 to 2019 (see
Supplementary Table 4 for detailed information), with a small,
positive correlation (rs = 0.18) between the actual causes of
death and the Nexis Uni rankings. As shown in Figure 2, on
average, sexual behavior, alcohol, and tobacco received the least
media attention (41,541; 59,033; and 69,027 occurrences/year,
respectively), while poor diet and motor vehicles received the
most (283,053 and 205,656 occurrences/year, respectively). These
results also show that the amount of media attention does not
align with the total number of deaths per year. For instance,
diet received more than four times as much media attention as
tobacco did on average, despite the comparable death totals. In
addition, illicit drug use generally received more than twice the
media coverage that tobacco did, despite the fact that tobacco was
responsible for nearly four times as many deaths.
Policy
The numbers of both proposed and passed legislation have
remained relatively consistent from 2010 to 2019 for each actual
cause of death (see Supplementary Tables 5, 6 for detailed
information). As shown in Figure 3, results revealed a small,
positive correlation (rs = 0.27) between the actual causes of death
and proposed legislation in the United States. The highest total
number of proposed policies related to poor diet and physical
inactivity, which elicited an average of 1,341 and 1,267 policy
proposals/year, respectively. Alcohol, firearms, and tobacco, on
the other hand, produced an average of 440, 428, and 398 policy
proposals each year. Tobacco received only one-third of the total
number of policy proposals compared to illicit drug use, despite
a greater number of deaths being attributable to tobacco.
When comparing passed legislation with the actual causes of
death, there was a small, positive correlation (rs = 0.19), which
is illustrated in Figure 4. On average, policies related to physical
inactivity, poor diet, and illicit drug use had the highest approval
totals (average of 50, 42, and 42 each year, respectively). Policies
which had the lowest average number of approvals involved
sexual behavior (20 policies/year), firearms (20 policies/year),
alcohol (19 policies/year), and tobacco (17 policies/year). In
2017, physical inactivity and illicit drug use were responsible
for a combined average of 178,000 deaths, which is significantly
less than the deaths attributed to tobacco. However, more than
double the number of policies were enacted each year for both
physical activity and illicit drug use than for tobacco.
Federal Funding
As shown in Figure 5, there was a small, positive correlation
between the actual causes of death and federal funding (rs
= 0.16). For certain causes of death, the amount of federal
funding dedicated to research and development has changed
drastically over time (see Supplementary Table 7 for detailed
information). For example, federal funding related to physical
inactivity and sexual behaviors has remained relatively stable
since 2010, while research related to illicit drug use has nearly
doubled since 2010. Funding surrounding poor diet, on the
other hand, has decreased ∼33% between 2010 and 2019. An
average of $5.4 billion was allotted to research surrounding
sexual behaviors each year, making it the highest-funded actual
cause of death. Similarly, an average of $4.4 billion in research
funding was dedicated to illicit drug use, as well as $4.1 billion
dedicated to microbial agents. Tobacco, the second leading actual
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FIGURE 1 | Comparing actual causes of death to Media Cloud presence.
FIGURE 2 | Comparing actual causes of death to Nexis Uni presence.
cause of death in the United States, received <10% of the total
budget allotted for sexual behavior research. Despite the fact that
firearms were responsible for ∼40,000 deaths in 2017, firearms
research received only $900,000 on average over the last 6 years.
In fact, from 2010 to 2014, there was no grant money awarded for
firearms research using our search criteria.
Finally, we compared the rankings and relative weights of
the actual causes of death, media attention, policy attention,
and government spending over time. Table 2 presents the
simple rankings for each cause of death across categories,
while Figure 6 presents the findings of standardized rankings,
which were calculated using z-scores. This allows for a
direct comparison of each cause of death relative to the
amount of attention received in media, policy, and government
funding. For example, the ratio between tobacco-related
deaths (440,000 deaths/year) and tobacco-related Media Cloud
attention (168,706 occurrences/year) resulted in a relatively
high, positive z-score. The ratio of deaths and Media Cloud
attention related to poor diet (503,000 deaths/year and
1,103,447 occurrences/year), on the other hand, resulted in a
slight, negative z-score. This figure highlights the magnitude
of misalignment between media, policies, and government
spending, with larger deviations—either positive or negative—
indicating more substantial misalignments.
DISCUSSION
Examining the totals for the actual causes of death, as well
as the representation in media, legislation, and government
funding, helps elucidate public health attention and priorities in
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FIGURE 3 | Comparing actual causes of death to proposed legislation.
FIGURE 4 | Comparing actual causes of death to passed legislation.
the United States. Overall, our study suggests that the nation’s
priorities (as measured by media attention, policy attention, and
funding) are not consistently aligned with the actual causes of
death. Some, such as sexual behavior, receive relatively little
media attention, while others, including alcohol, are given little
policy consideration. Finally, some causes of death, particularly
firearms, are impacted by larger-scale factors. For example,
the political ideology and subsequent restrictions surrounding
firearms (e.g., the Dickey Amendment) have likely impacted
funding streams (38, 39).
Perhaps the largest misalignment is related to tobacco.
Though it was ranked as the second largest actual cause of death
in the United States, tobacco consistently ranked lower than
many other causes of death in media attention, policy legislation,
and allocated research funding. This may be due in part to
the longstanding knowledge of tobacco’s negative health effects,
compared to emerging public health issues, such as illicit drug use
(in particular opioid use). The consistently low tobacco ranking
may also be a result of the strong political influence of the tobacco
industry (40). Finally, the limited presence of tobacco-related
focusing events, drivers of policy change that encourage political
focus on a particular issue (41, 42), may help to explain the
relatively limited emphasis in media, policy, and government
spending. Examples of tobacco-related focusing events include
the Master Settlement Agreement in 1998, which limited tobacco
advertising (43), as well as recent hospitalizations and deaths due
to e-cigarette or vaping-associated lung injury (44, 45). Without
the presence of such events, chronic diseases may be less likely to
find “windows of opportunity” (42) and, consequently, receive
media, policy, or funding attention. Overall, these rankings
suggest that the resources for some diseases or conditions may
be out of proportion with the overall burden (i.e., morbidity
and mortality).
Additionally, the Spearman correlations revealed
misalignments between the actual causes of death and media,
policy, and federal funding. Based on the correlations, legislation
may be the most closely aligned with the actual causes of death
[proposed: (rs = 0.27); passed: (rs = 0.19)]. However, the
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FIGURE 5 | Comparing actual causes of death to government spending.
TABLE 2 | Comparing rank of actual causes of death, media, policy, and funding.












1 Poor diet Poor diet Poor diet Poor diet Physical inactivity Sexual behavior
2 Tobacco Motor vehicles Motor vehicles Physical inactivity Poor diet Illicit drug use
3 Toxic agents Firearms Illicit drug use Illicit drug use Illicit drug use Microbial agents
4 Microbial agents Illicit drug use Firearms Toxic agents Toxic agents Poor diet
5 Illicit drug use Physical inactivity Physical inactivity Microbial agents Microbial agents Alcohol
6 Alcohol Microbial agents Toxic agents Sexual behavior Motor vehicles Tobacco
7 Physical inactivity Toxic agents Microbial agents Motor vehicles Sexual behavior Toxic agents
8 Firearms Alcohol Tobacco Alcohol Firearms Physical inactivity
9 Motor vehicles Sexual behavior Alcohol Firearms Alcohol Motor vehicles
10 Sexual behavior Tobacco Sexual behavior Tobacco Tobacco Firearms
correlations between legislation and the actual causes of death
are still only small-to-moderate. It is also worth noting that
the r-value decreases slightly between proposed legislation and
passed legislation. These findings may suggest that lawmakers
are attempting to address the actual causes of death but may be
encountering difficulties passing legislation. The comparison
between Media Cloud and the actual causes of death, on the
other hand, revealed a small negative correlation (rs = −0.02),
suggesting that this outlet may be the least aligned with the actual
causes of death.
Limitation
There are several limitations of our study. First, we acknowledge
that mortality is not the only outcome that public health
interventions seek to impact but rather is one easily accessible
in studies like this one. Though this study selected mortality as
its outcome of interest, other factors (e.g., morbidity and socio-
political context) also influence the prioritization of public health
resources. Another possible limitation of this study relates to the
selected databases. For example, while both Media Cloud and
Nexis Uni were chosen to provide an extensive, comprehensive
approach to media, these databases do not capture all forms
of media attention. As a result, there were likely pertinent data
not captured in this analysis, which may have impacted the
results. Data identified in this study—in media, policy, and
government spending—were analyzed based on quantity, and
each occurrence was given an equal weight. Future studies
may explore the reach or quality of data from these databases
(e.g., placing a relative weight on individual social media shares
compared to a national news outlet). It is also important to
acknowledge that this paper focused only on the proposal and
implementation of federal-level policies. Though state and local-
level policies can significantly impact public health outcomes
(46), we believe that shifting the nation’s focus as a whole will
need to include a significant focus at the federal level. Future
studies may explore and contrast state and local-level policy and
media attention in relation to the actual causes of death. In
addition, as noted in previous studies (47), due to the complexity
and variation across agencies, as well as difficulty accessing data,
we were unable to find public health spending costs for specific
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FIGURE 6 | Comparing standardized rank of actual causes of death, media, policy, and funding.
causes of death. As a result, we chose to use the TAGGS database
as a proxy for national-level public health spending. Additionally,
thoughwe suggestmultipronged approaches to address the actual
causes of death, we recognize that increased media attention,
national policies, and government spending are not causally
linked with lower levels of actual causes of deaths. However,
as we have described, similar approaches have demonstrated
promising results, including decreased morbidity and mortality
(29). Lastly, a limitation of this paper was that it did not account
for lobbying funds related to specific causes of death. Research
has shown that lobbying can impact legislators’ voting and,
consequently, available funding (46, 48–51). However, analyzing
lobbying funds was beyond the scope of this project but could
be addressed in future work. Despite these limitations, this study
adds to the existing policy literature by exploringmedia coverage,
policy attention, and government spending as indicators of public
health attention and priorities in the United States.
Based on the results of their study, McGinnis and Foege
called for a greater investment in prevention, thus shifting away
from a disease treatment approach (30). Likewise, Mokdad et al.
described the substantial number of deaths attributable to poor
diet, physical inactivity, and tobacco and suggested that a more
preventative approach to health may impact mortality (31). In a
related study, Vargas and colleagues found that the leading causes
of death in the United States are under-represented in the NIH
prevention research portfolio (52). This study revealed similar
findings regarding the actual causes of death in the United States.
Additionally, it highlighted incongruences between the actual
causes of death and media attention, policy attention, and
government spending.
There are two primary implications that arise from the
findings of this study. First, there is a need be sure that actual
causes of death are receiving adequate attention. As previous
researchers have noted, prioritizing the use of limited resources
is imperative for public health impact (53). Unfortunately,
resources in the United States—media, policy, and funding
channels—are currently prioritizing different issues, leading to
incongruences in the nation’s focus on public health. The
misalignments across media, policy, and funding sectors may be
related to stakeholders’ vested interests (e.g., generating interest
in news stories vs. satisfying constituents).
When we consider redistributing limited resources, it is
important to clarify that we are not simply advocating for the
shifting of resources from one preventable cause of death in
favor of another. Public health is often a zero-sum game (i.e.,
the total amount for prevention is relatively fixed over time),
and decreasing mortality rates is far more complex than simply
redistributing resources. Instead, we are acknowledging that
the actual causes of death would be best addressed through
prevention (54), and, unfortunately, resources dedicated to
prevention constitute only a small portion of total healthcare
spending. In 2017, roughly 95% of healthcare spending was
treatment-focused, leaving only 5% for prevention and public
health efforts (55). The U.S. healthcare system is primarily
focused onmedical treatment; however, a shift toward prevention
would result in a more effective and efficient use of resources
(47). This is particularly challenging in public health, due to
the reliance on resource-based planning, which often prioritizes
immediate health needs (i.e., medical treatment) over long-term
challenges (56). The results of disease prevention efforts may not
be immediately apparent, thus diminishing the perceived sense
of urgency by stakeholders and the public. Given the limited
resources designated for public health efforts, it may be beneficial
tomaximize the impact of resources to better align with the actual
causes of death in the United States. As discussed previously, this
approach has demonstrated success in the past (29).
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The second implication of this work is the potential
benefit of intervening across multiple areas—through media
attention, national legislation, and government spending—to
impact mortality rates in public health. As we have seen from
our approach, coverage in the media does not always correlate
with policy and funding action. For example, deaths related
to firearms receive a moderate amount of media attention;
however, without national-level policy changes and funding
increases, the number of annual deaths is unlikely to change.
As previous research has suggested, to affect change, we need
to intervene at multiple loci of control, involving stakeholders
from multiple public health sectors (57). If, for example, media
attention, federal policy, and government spending each better
addressed tobacco-related deaths—increasing awareness through
the media, proposing and passing federal-level legislation,
and increasing research surrounding tobacco prevention and
cessation—there would be the potential to shift priorities and
better address preventable deaths.
Collaboration between researchers and policymakers could
be helpful when developing priorities. For example, researchers
could strive to more clearly define public health problems
and engage in early stages of the policy process; they could
also more effectively communicate research findings with both
media representatives and policymakers to improve evidence-
based policymaking (58–60). We recognize that public health
and policy researchers are acting within a broader political,
social, and economic context, but these action steps may help
address the misalignments between media attention, policy
attention, government spending, and the leading actual causes
of death. Such coordinated and comprehensive efforts on a
national scale could be used to improve health and decrease
death totals for many—if not all—of the actual causes of death.
However, mobilizing support in these different arenas requires
a significant investment, as multilevel priority changes are
often difficult undertakings (57). Additionally, we recognize that
decentralized government and industry influences on policy in
the United States pose a significant barrier to these efforts.
Ultimately, prevention efforts are not a high enough priority
in the United States. A national shift toward population-based
planning, wherein long-term health outcomes were considered
before allocating resources, would encourage a more prevention-
centered health system (47). Until then, however, those invested
in the nation’s health must make the most of the available
resources and prioritize public health through media, policy, and
government funding.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are publicly
available. This data can be found here: 1. Institute for Health
Metrics and Evaluation—Available from: http://www.healthdata.
org/ 2. Media Cloud—Available from: https://mediacloud.
org 3. Nexis Uni—Available from: https://www.lexisnexis.com
4. Congress.gov—Available from: https://www.congress.gov 5.
Tracking Accountability in Government Grants Systems—
Available from: https://taggs.hhs.gov/.
AUTHOR CONTRIBUTIONS
MP: formal analysis and writing-original draft preparation. AE
and SM-R: writing-review and editing. RB: conceptualization,
supervision, and writing-review and editing. All authors
contributed to the article and approved the submitted version.
FUNDING
This work was supported in part by the National Cancer Institute
P50CA244431, the National Institute of Diabetes and Digestive
and Kidney Diseases P30DK092950, and Cooperative Agreement
number U48DP006395 from the Centers for Disease Control
and Prevention. The findings and conclusions in this paper are
those of the authors and do not necessarily represent the official
positions of the National Institutes of Health, or the Centers for
Disease Control and Prevention.
SUPPLEMENTARY MATERIAL




1. Leider JP, Resnick B, Bishai D, Scutchfield FD. How Much Do We Spend?
Creating historical estimates of public health expenditures in the United States
at the federal, state, and local levels. Ann Rev Public Health. (2018) 39:471–
87. doi: 10.1146/annurev-publhealth-040617-013455
2. National Health Expenditures Highlights. (2019). Available online at: https://
www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-
reports/nationalhealthexpenddata/nationalhealthaccountshistorical.html
(accessed March 10, 2020).
3. Brooks RG, Beitsch LM, Street P, Chukmaitov A. Aligning public health
financing with essential public health service functions and National Public
Health Performance Standards. J Public Health Manage Pract. (2009) 15:299–
306. doi: 10.1097/PHH.0b013e3181a02074




5. Miller G, Roehrig C, Hughes-Cromwick P, Lake C. Quantifying national
spending on wellness and prevention. Advanc Health Econ Health Serv Res.
(2008) 19:1–24. doi: 10.1016/S0731-2199(08)19001-X
6. National Health Expenditures by Type of Service and Source of Funds,




7. Murray CJ, Lopez AD. The utility of DALYs for public health
policy and research: a reply. Bull World Health Organ. (1997)
75:377–81.
8. Jamison D, Mosley W, Meashan A, Bobadilla J. Disease Control Priorities
In Developing Countries (English). New York, NY: Oxford University
Press (1993).
Frontiers in Public Health | www.frontiersin.org 9 July 2020 | Volume 8 | Article 279
Pilar et al. Actual Causes of Death
9. Scheufele DA. Agenda-setting, priming, and framing revisited: another look
at cognitive effects of political communication. Mass Commun Soc. (2000)
3:297–316. doi: 10.1207/S15327825MCS0323_07
10. McCombs ME, Shaw DL. The agenda-setting function of mass media. Public
Opin Q. (1972) 36:176–87. doi: 10.1086/2679909
11. Institute of Medicine. The Future of the Public’s Health in the 21st Century.
Washington, DC: National Academies Press (2002).
12. Howlett MP, Ramesh M. Studying Public Policy: Policy Cycles and Policy
Subsystems. Oxford: Oxford University Press (2003).
13. Kay A, Parsons W (editor). Chapter 1: Introduction: Why we need dynamic
perspectives. In: The Dynamics of Public Policy: Theory and Evidence.
Northampton, MA: Edward Elgar Publishing (2006). p. 1–16.
14. Cook FL, Tyler TR, Goetz EG, Gordon MT, Protess D, Leff DR, et al. Media
and agenda setting: effects on the public, interest group leaders, policy makers,
and policy. Public Opin Q. (1983) 47:16. doi: 10.1086/268764
15. Walgrave S, Van Aelst P. The contingency of the mass media’s political
agenda setting power: toward a preliminary theory. J Commun. (2006) 56:88–
109. doi: 10.1111/j.1460-2466.2006.00005.x
16. Walgrave S. Again, the almighty mass media? The media’s political agenda-
setting power according to politicians and journalists in Belgium. Politic
Commun. (2008) 25:445–59. doi: 10.1080/10584600802427047
17. Roberts D, Bachen C. Mass communication effects. Ann Rev Psychol. (1981)
32:307–56. doi: 10.1146/annurev.ps.32.020181.001515
18. Fawzi N. Beyond policy agenda-setting: political actors’ and
journalists’ perceptions of news media influence across all
stages of the political process. Inform Commun Soc. (2018)
21:1134–50. doi: 10.1080/1369118X.2017.1301524
19. Institute of Medicine of the National Academies. For the Public’s Health:
Revitalizing Law and Policy to Meet New Challenges. Washington, DC: The
National Academies Press (2011).
20. Kopecki D, Lovelace B, Feuer W, Higgins-Dunn N. World Health
Organization Declares the Coronavirus Outbreak a Global Pandemic:
CNBC. (2020). Available online at: https://www.cnbc.com/2020/03/11/
who-declares-the-coronavirus-outbreak-a-global-pandemic.html (accessed
March 15, 2020).
21. Chappell B. Coronavirus: COVID-19 is Now Officially a Pandemic, Who
Says. NPR (2020). Available online at: https://www.npr.org/sections/
goatsandsoda/2020/03/11/814474930/coronavirus-covid-19-is-now-
officially-a-pandemic-who-says
22. Centers for Disease Control and Prevention. Coronavirus Disease (COVID-
19). (2019). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/
summary.html (accessed March 21, 2020).
23. World Health Organization.WHODirector-General’s Opening Remarks at the
Media Briefing on COVID-19. (2020). Available online at: https://www.who.
int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-
media-briefing-on-covid-19--11-march-2020 (accessed March 15, 2020).
24. Congress.gov. (2020). Available from: https://www.congress.gov/ (accessed
March 11, 2020).
25. Centers for Disease Control and Prevention. Coronavirus Disease (COVID-
19). (2019). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/
cases-updates/cases-in-us.html (accessed May 10, 2020).
26. Spiegel AM, Alving BM. Executive summary of the strategic plan for National
Institutes of Health Obesity Research. Am J Clin Nutr. (2005) 82(Suppl.
1):211S−4S. doi: 10.1093/ajcn/82.1.211S
27. Paskett E, Thompson B, Ammerman AS, Ortega AN, Marsteller J,
Richardson D. Multilevel interventions to address health disparities show
promise in improving population health. Health Aff. (2016) 35:1429–
34. doi: 10.1377/hlthaff.2015.1360
28. Lynch SM, Rebbeck TR. Bridging the gap between biologic,
individual, and macroenvironmental factors in cancer: a multilevel
approach. Cancer Epidemiol Biomarkers Prev. (2013) 22:485–
95. doi: 10.1158/1055-9965.EPI-13-0010
29. Farrelly MC, Pechacek TF, Thomas KY, Nelson D. The impact of tobacco
control programs on adult smoking. Am J Public Health. (2008) 98:304–
9. doi: 10.2105/AJPH.2006.106377
30. McGinnis JM, Foege WH. Actual causes of death in the
United States. JAMA. (1993) 270:2207–12. doi: 10.1001/jama.270.1
8.2207
31. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual
causes of death in the United States, 2000. JAMA. (2004)
291:1238–45. doi: 10.1001/jama.291.10.1238
32. Brownson RC, Haire-Joshu D, Luke DA. Shaping the context of
health: a review of environmental and policy approaches in the
prevention of chronic diseases. Ann Rev Public Health. (2006)
27:341–70. doi: 10.1146/annurev.publhealth.27.021405.102137
33. Remington PL, Brownson RC, Wegner MV. Public Health Approaches.
Chronic Disease Epidemiology, Prevention, and Control. 4th ed. American
Public Health Association (2016).
34. Institute for Health Metrics and Evaluation. Available online at: http://www.
healthdata.org/ (accessed October 10, 2019).
35. Media Cloud. Available online at: https://mediacloud.org (accessed October
10, 2019).
36. Nexis Uni. (2019). Available online at: https://www.lexisnexis.com (accessed
October 10, 2019).
37. Tracking Accountability in Government Grants Systems. (2019). Available
online at: https://taggs.hhs.gov/ (accessed March 6, 2020).
38. Rajan S, Branas CC, Hargarten S, Allegrante JP. Funding for gun violence
research is key to the health and safety of the nation. Am J Public Health.
(2018) 108:194–5. doi: 10.2105/AJPH.2017.304235
39. Fleming A, McLean DS, Tatalovich R. Debating gun control in Canada and
the United States: divergent policy frames and political cultures. World Aff.
(2018) 181:348–71. doi: 10.1177/0043820018812609
40. Wipfli H, Samet JM. One hundred years in the making: the
global tobacco epidemic. Annu Rev Public Health. (2016)
37:149–66. doi: 10.1146/annurev-publhealth-032315-021850
41. Birkland TA. Focusing events, mobilization, and agenda setting. J Public
Policy. (1998) 18:53–74. doi: 10.1017/S0143814X98000038
42. Kingdon JW. Agendas, Alternatives, and Public Policies. Boston, MA: Little,
Brown (1984).
43. Wood RS. Tobacco’s tipping point: the master settlement
agreement as a focusing event. Policy Stud J. (2006) 34:419–
36. doi: 10.1111/j.1541-0072.2006.00180.x
44. Romo V. Vaping Related Lung Injuries Climb Past 2,500 and 54 Deaths.
National Public Radio (2019). Available online at: https://www.npr.org/2019/
12/19/789892785/vaping-related-lung-injuries-climb-past-2-500-and-54-
deaths
45. Centers for Disease Control and Prevention. Outbreak of Lung Injury
Associated with the Use of E-Cigarette, or Vaping, Products. (2020). Available
online at: https://www.cdc.gov/tobacco/basic_information/e-cigarettes/
severe-lung-disease.html (accessed February 25, 2020).
46. McGowan AK, Brownson RC, Wilcox LS, Mensah GA. Prevention
and control of chronic diseases. Law Public Health Pract. (2006)
54:402. doi: 10.1093/acprof:oso/9780195301489.003.0017
47. Committee on Public Health Strategies to Improve Health IoM. For the
Public’s Health: Investing in a Healthier Future. Washington, DC: National
Academies Press (2012).
48. Campos NF, Giovannoni F. Lobbying, corruption and political influence.
Public Choice. (2007) 131:1–21. doi: 10.1007/s11127-006-9102-4
49. Potters J, Sloof R. Interest groups: A survey of empirical models
that try to assess their influence. Eur J Politic Econ. (1996) 12:403–
42. doi: 10.1016/S0176-2680(96)00008-0
50. Smith RA. Interest group influence in the U.S. congress. Legis Stud Q. (1995)
20:89–139. doi: 10.2307/440151
51. Wright JR. Contributions, lobbying, and committee voting in the U.S. house
of representatives. Am Politic Sci Rev. (1990) 84:417–38. doi: 10.2307/19
63527
52. Vargas AJ, Schully SD, Villani J, Ganoza Caballero L, Murray DM. Assessment
of prevention research measuring leading risk factors and causes of
mortality and disability supported by the US National Institutes of Health.
JAMA Netw Open. (2019) 2:e1914718. doi: 10.1001/jamanetworkopen.2019.
14718
53. Leider JP, Resnick B, Kass N. Tradeoffs in resource allocation at
State Health Agencies. J Public Health Manage Pract. (2014) 20:566–
79. doi: 10.1097/PHH.0000000000000055
54. Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, Murray CJL, et
al. The preventable causes of death in the United States: comparative risk
Frontiers in Public Health | www.frontiersin.org 10 July 2020 | Volume 8 | Article 279
Pilar et al. Actual Causes of Death
assessment of dietary, lifestyle, and metabolic risk factors. PLoS Med. (2009)
6:1–23. doi: 10.1371/journal.pmed.1000058
55. National Health Expenditures by type of Service and Source of funds, CY 1960–
2017. (2018). Available online at: https://www.cms.gov/research-statistics-
data-and-systems/statistics-trends-and-reports/nationalhealthexpenddata/
nationalhealthaccountshistorical.html (accessed May 14, 2019).
56. Mencken H. Developing and prioritizing intervention options. In:
Brownson RC, Baker EA, Left TL, Gillespie KN, True WR, editors.
Evidence-Based Public Health. New York, NY: Oxford University
Press (2010). p. 178. doi: 10.1093/acprof:oso/9780195397895.00
3.0008
57. McGinnis JM. Does proof matter? Why strong evidence sometimes yields
weak action. Am J Health Promot. (2001) 15:391–6. doi: 10.4278/0890-1171-1
5.5.391
58. Oliver K, Cairney P. The dos and don’ts of influencing policy: a
systematic review of advice to academics. Palgrave Commun. (2019)
5:21. doi: 10.1057/s41599-019-0232-y
59. Nutley SM, Walter I, Davies HTO. Using Evidence: How Research Can Inform
Public Services. 1 ed. Bristol, UK: Bristol University Press (2007).
60. Brownson RC, Eyler AA, Harris JK, Moore JB, Tabak RG. Getting the word
out: new approaches for disseminating public health science. J Public Health
Manage Pract. (2018) 24:102–11. doi: 10.1097/PHH.0000000000000673
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Pilar, Eyler, Moreland-Russell and Brownson. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.
Frontiers in Public Health | www.frontiersin.org 11 July 2020 | Volume 8 | Article 279
